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work, therefore, has done little more than to hint at the presence of anaerobes in the intestines of fresh fish and their absence from the slime.
TECHNIQUE AND METHODS
Haddock, caught by line a few miles off Aberdeen were placed, with a minimum of handling, in a sterile container. The laboratory examination was started within 3 to 6 hours.
Samples of the slime were removed with a platinum loop or by rubbing the surface of the fish with a sterile cotton-wool swab and were spread on agar or inoculated into nutrient broth.
Samples of the intestinal contents (upper and lower) were obtained by placing the fish in a glass box, previously sprayed to remove air-borne organisms, and making an incision along the middle line of the ventral surface with a sterile scalpel. The samples were placed either in broth or spread directly on agar. In a few cases portions of the faeces were also examined. For convenience all these results have been grouped together as of "intestinal contents."
The media used for the isolation of the organisms and their subsequent purification were nutrient agar and broth made from horse's heart. The Wilson (1928) modification of the McIntosh and Fildes metal jar was used. The jars were evacuated with a "Hyvac" pump, hydrogen introduced and the electric current passed for about 1 hour, and were then incubated at 200 or at 370C. The same types of organisms occurred at both temperatures, with quicker growth at 370C., and subsequent work was therefore done at the higher temperature. Care was taken to ensure the purity of the cultures studied, and the presence of many facultative anaerobes rendered this task long and laborious. After the isolation of pure cultures, sub-cultures on agar slopes were set up, both aerobically and anaerobically, and only the obligate anaerobes were further investigated.
The biochemical properties of the types were tested in the usual way. For the fermentative tests, the following substances were used: glucose, lactose, sucrose, mannitol, dulcitol, arabinose, xylose, laevulose, galactose, maltose, raffinose, starch, inulin, dextrin, glycerol, adonitol, sorbitol, and salicin. The indol, Voges-Proskauer, (acetyl-methyl-carbinol), sulphuretted-hydrogen and nitrate-reduction tests were made in the usual way (Topley and Wilson, 1931) , while the action on coagulated serum, coagulated white of egg, cooked-meat medium, gelatine and litmus-milk was also noted. The cultures were incubated at least 14 days before the anaerobic jar was opened and the biochemical tests made.
The morphology was determined from agar slopes and broth, usually after 3 and 10 to 14 days. Sometimes blood-agar was used, since certain of the types spored best thereon. Tests for motility were also made.
The similarity of the morphological and biochemical properties of many of the non-pathogenic anaerobes has rendered their exact naming difficult, especially since many essential data are lacking in Bergey's Manual of Determinative Bacteriology and elsewhere. Information as to the antigenic constitution of these organisms, upon which classification might be established, is also almost completely lacking (see however Kimura 1924, McCoy and McClung 1936, etc.) . A study of this problem is in progress in the Bacteriology Department, Marischal College, Aberdeen.
No attempt was determined to assess the exact frequency with which a particular type occurred, but some general conclusions on this subject are given later. THE SLIME Numerous attempts were made to isolate strict anaerobes from the slime of fresh haddock. In no instance were they found, and the conclusion seems justified that they are absent. Fellers, as mentioned, reached the same conclusion with salmon. THE 
INTESTINE
On the other hand, strict anaerobes were always encountered in the haddock's intestine, sometimes in considerable numbers. The cultures belong to the genus Clo8tridium, and fall into two groups, one with round spores, the other with oval spores.
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Group A. Rods with round spores Type I. Morphology: Young (3 days) cultures on agax show long, slender rods with rounded ends in pallisade groups; the length varies, but is usually 10 to 12,g. In older cultures the organism shows a tangled mass of long filaments like actinomyces, but with no branching which is quite characteristic. Frequently spiral and bulging forms are present. The spores are strictly terminal, very like those of Clostridium tetani, but not quite so large, and are never present in great numbers, even in old cultures. Spores appear most readily on blood-agar. The organism is actively motile with peritrichous flagella; is Gram-positive in young cultures, but soon becomes Gram-negative on ageing.
No capsule is present.
Colonies are irregular, effuse, transparent and rounded, with a fine filamentous edge. The most characteristic feature is the relatively slow growth, visible colonies appearing only after 3 to 5 days. The colonies are dull and oily in appearance. On ageing they appear to grow into the agar, and acquire a groundglass aspect.
In broth (sucrose or nutrient) and in peptone water, growth is always poor, even after 14 days; turbidity is slight and there is no sediment or growth at the surface.
Biochemical reactions
Glucose: Acid and gas. The organism is non-pathogenic, and appears to be related to Clostridium lentoputrescenm of Hartsell and Rettger (1934) and Clostridium putrificum of Morgan and Wright (1934) , with the latter of which it was compared under the same experimental conditions. It has been shown, however, to be distinct serologically from the organism of Morgan and Wright, obtained from the National Collection of Type Cultures, London. Without entering into the controversy on the question of the identity of Clostridium putrificus Bienstock (see Cunningham (1932) , Reddish and Rettger (1922 , 1923 , Morgan and Wright (1934) , Weinberg and Ginsbourg (1927) The organism is non-pathogenic, and from its cultural and morphological features appears to be related to Bacillus tetanoides A., (Adamson, 1918) . Tests of agglutination showed it to be distinct from the strain of Clostridium tetanomorphum of the National Collection of Type Cultures, London.
Group B. Rods with oval spores Type I. On agar this organism appears as short, stout rods with square ends, occurring usually singly or in pairs side by side, and less frequently in chains of 10 or so. Some longer forms are always present. The spores are central or subterminal, and when first formed do not swell the rod. The organism is motile and Gram-positive in young cultures.
After 3 days' incubation on agar, the colonies are small and round; the centre is raised; the margin appears granular and pitted; and the edge is regular, but later becomes serrulate.
The colour is whitish and the consistency viscid, the whole colony tending to be lifted off when handled with the platinum needle.
In contrast to the 3 types of group A, growth is excellent in fluid media, giving a thick, mucous sediment and a very putrid smell. The organism is non-pathogenic, and may be related to Clostridium bifermentars.
Type II. Young cultures on agar are composed of slender bacilli, 6 to 8, long, with rounded ends, usually in pairs end to end; in broth they frequently occur in clumps or palisade groups. Some long forms may be present. The spores are large, oval, terminal or sub-terminal, swell the rod, and appear to be readily formed on all media. The organism is actively motile and is Gram-positive (later Gram-negative Colonies on agar are roundish, with a finely serrated edge and raised centre. The surface is finely pitted, with whitish, translucent colour and definite ground-glass appearance. There is no differentiation, and the colony is butyrous in consistency.
The organism grows well in all fluid media, giving good turbidity, a ropy sediment and a foul odour.
The relationship of this organism is unknown. Several other organisms have occurred with various biochemical properties, e.g. fermentation of sugars, action on eggmedium, etc. They may be separate species-some, for example, are like the Uhrzeiger type of Pfeiffer, etc. (1917) -but pending more information on the serological relation of the non-pathogenic anaerobes, they have been included under one or other of the 3 types of group B. already described.
Of the types in group A, C. putrificum was found almost constantly in the intestines, but type III has occurred but once.
It is of interest to note that, so far as is known, ours is the first recorded occurrence of C. tetani in the intestines of fish. In the course of this work this organism was first isolated at 200C. It was at first thought to be an isolated occurrence, but later investigation showed that the organism is not infrequently present in haddock's intestines, and may be considered a member of the normal anaerobic flora there. The fact that the haddock feeds on the bottom, and that Clostridium tetani may be present in marine muds, etc., is sufficient to account for its occurrence, and is in accord with the ubiquitous nature of this particular organism. The members of group B were always found in the haddock's intestines, and appear to constitute the major portion of the normal anaerobic flora there.
It is considered that the anaerobes play a role secondary to that of the aerobes in the decomposition (putrefaction) of fish, since the intestines are usually removed at sea soon after catching, and there are no anaerobes in the slime. There is little doubt, however, that without the removal of the intestines, and under certain other conditions, rapid decomposition of the proteins by the anaerobes would ensue. In his investigation of the decomposition of 75 fresh-water and marine fish, Sch6nberg (1930) also came to the conclusion that anaerobes play a minor part in the putrefaction of fish in commerical practice.
